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Dol iy o nr o ide slasses, was iniciated in Septormber, 1935, Dot

the initial wear, atvention has been directed to both

areas of the orisinailv-propoesed proaram. The research was carviod
out by Michele Andersen, a sraduate student in the Department of
Materials Science and Ensineering, workinz under the technical
supervision of Professor Uhlmaun. Miss Andersen received her under-

graduate degree in chemistry from MIT, and is well suited for cirr-

out the present research progran with its strong emphasis on ~hermiszre

+ materials.

In the part of the investiraticn dealing with the svathesis of
fluoride glasses by sol-gel techniques, the svstem zirconium barionm
lanthanum/aluminum has been selected as the starting peoint for the
synthesis work. Single-component gels are wnown which were pr-duced
using zirconium and aluminum alkexides; barium (like other alkaline
earth) compounds have problems with solubility and/or miscibility;
and relatively little is known hont the behavior of lanthanum

aliwomides.

In the present work, 1ttent! Coos heen Tocussed on fhe wwrthooi
NS Touse L oot to produce the Jdosived
T T, Phe svntheses o0 0w vt Tos beoun arve the oo
Ao Lanthoanum ohloride = 0 0 D luminum fsopronenide
to produnce the double alxe=iic ) Uoath owm aluminum {soaonrenide,
That is:  LaCl., + Jualon, D o SRS SIS I TR TR I SO
) L v - 1 r 4 )
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\ ~y i - : [N ; - -
- S S AR A S S S O L SR T 8
BRI SRS 1 T S 5 S S TA)

¢ + aluminum isopropoxide to produce the

double alkoxide. tarium aluminum isopropuxide. That is:

5

- BafAl(QiPe) . ]
4

This svathesis is heins cavricd ont usine HeCl, as a catalvst.

his ce-wortkers.

TIR and IMRL 0 In this case, successiul prd

19%°4 3

eriminary results are encour:isinz: but azain, confirmation rust

here was reiorted by Bradilev and

C. Barium isopropoxide + Zirconium isopropoxide to vield the

double alwkoxide, barium zirconium iscopropoxide. That is:

As with the barium aluminum

>, this svnthesis is carricd

PR .- e I N < g . .
R st Hall 1S a catilvso. v o Lhis svathesis has ol
b A .
v . infoiacedy a0 v v e 7 Che annrareh v Bradles
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. Lanthanum isoproe-mide zirconium (soproponide to wield o

douhle alwoxide, lanthanum zirconium isopropoxide.  That is:

La(0iPr), + 3Z2r{0iPxry, - LJZrS(OiPr)

3 1>
This swvnthesis has onlv recent!s been decided upoen., Experimental

in this svstem snould bexin within zhie next month.

It is apparent that limitations exist in the ratics of fie mez
cations in these double alxoxiles. Thev do, however, représent & o< o7
- 3 2] 1

starting point for testing the concept; and the PI team are con’ilont
that methods can be developed for increasing the rlexibility in
tailoring composition.

work has also been initiated to explore the characteristics of
fluoridation, and particularly the effects of fluoridation treatments
on microstructure. Ina this work, zels are being prepared from

zirconium [scopreopoxide, ind wili sanrtly be vrepared from the donblc

. , . . . ) - .
Lo Lo, DIriumo o asurianim (Iile product of syvntihiesls
2 [N e el 1w oot sed S trichioro T luoroe meliniane .
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vomothe Ioltiallv-cooled glassy state.
Coosno il il ehich tares place Jduring the veheat stage has
been ound Lo odepend upon the percent of crvstallinity in the

iniciallyv=roraed class, at least for volume fractions of

Ce . . ~-10 . .
crvstalliinity which exceed about 10 . That is, the degree

of crvstallinity in the as-formed glass atfects the stability
of the liquid against cryvstallization during subsequent heating
above the

11185 transition “emperature, save when the percent

D

crystallinity in the as-formed glass is verv small. These

—

results sugsest that very rapld cooling to form the initial Slass-
emploving cooling rites which well exceed the minimum coolinsg
rates for glass formation = well be advantageous for enhancing

the resistance to crvstallization on subsequent reheating,

As indicated above, modification of the computer code to
describe three-stage coolingz-reheating-~recooling cvcles is
sresently underwav, Preliminavy results have indicated the
importance of the draw temperature and the temperature intervals
am-ng fhe Jdriw temperature, ligquidus temperature and glass

SO lnien Letserasare Inoaffectin: thie degree of crvstallization

ivl o occur i the Uinallv-cooled iass bodies {fibers

ia owdse D prsent o ointerestt.
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